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A cryogenic Space Station facility is bcillr,  dm’c  loi N d b} t 11. Jcl t’lopulsioli  1.abolalor) al[d industrial partners to
support the microgravi(y  needs of the in(clnatiollai  s(.tcnli~lc  conllllunitj, “1’lic  Cicilil! will bc at(achcd  to the
Japanese Experiments Module’s Exposccl l;arili(~  an[i v ill (~;,cratc  with a 6 lnont  h }Iclillrl[  cr~w~cn lifctirnc. Flights
of the facility arc planned at 2 year inlcrwls s(a~(illl: it} :Jl M )3 \\i(]l  C;IC}I  ilip,hi acco]lllllodalillg  multiple scientific
cxpcrimcnls. Capabilities, conceptual dcsif,l~s a!~d d :vt Ioj,: lent ]~lans  for l}IC facilit)  M ill bc discussed along with a
summary of potential near term flight candi(iatc c\pcl  II IIir II\

1. BACKC;ROUNI)
III 1985  the  Supwtluid Ilcliurn I xpcIllllcJlf,

dcvclopcd  by the Jet  Propulsion 1 AOI :IIOJ ~,
demonstrated the containment and cent rol 01 1 i(]u I d
helium in space and the feasibility of su}~por  iill~’, a
scicncc  instrument insert  within a liquid IICIIUIII dcw:I
11]. In 1992 the Lan~bda-Point  Jhpcrimcnt,  dc\(10j~,5
by Stanford University, JPL and Ball Acrosi,acc.  add, J
nanokclvin h igh  r e so lu t ion  thcrn~omctl}  to i}) is
capability which allowed a prccisc test to bc Jjcrf(l?  tl N,1
of the Nobel Prize winning Rcnorrnaliza(ml  ( ir{ll,p
Theory (RGT) of critical  phenomena [2]. ] IL 199;).  tl,c
Confined Ilclium  Experiment (CHCX) \vi II us: III:
unique properties of liquid helium to pcrfo~ll~  a hip)]
rcsohrtion  test of the theory of finite si/c  ctTccli I 3 I
The last of t})c Shuttle based cxpcrinlcnt\  in 700(1,
Critical Dynanlics in Microgravity (DYNAhf  X) \\i! I
study dynamic critical-point phcnorncna  d r i\cJ  I f’- I
away from equilibrium by introduction of a heat LU t [cl [
[4]. While ncccssary  and productive tlwsc  S1,.,C
‘1’ranspo?tat  ion Systcm (STS) based ex]mrilIlcll(\  a I ~
short term, lasting no kmgcr than ten ddys; cx~w)l~if(.
and requires up to 7 years for dcvclopmcnt.  1 ti the CA 11 \
eighties this program was supported b!’ a st~iall
community of invest i~ators  supported by NA S A‘’
Physics And C%cmistry  Experiments Prograil!  (f)A(  ’1’)
This community expanded in the late eighties  and caI 1,
nineties to invol\’c  many major Universities acrosi  1 t 1{
United States. Today, numerous Na(iowl  i! [)(!

]ntcrnaticmal  ]nvcs(igalors  ( U .  S . ,  JaJ)an,  ]<ll\$i?
Germany, the LJ.K.  ancl Canada) have dt.l”ltlr(~
microgravity  physics scicncc object ives ill CI II ititl

j~hCIlCII[12Jlii,  rclalivil-y. lcn\ tcnll)craturc  physics and
Iiiscr coolirlg  0( atolI I\. ‘I IICSC  objectives arc in the
process 0( bcilt{’, combilicfi  JtIlo  tong range goals for
(ts[inp, ful,darncfwil  plln(il,lcs  of physics, exploring the
liiIl~C of vali(iity  of utll\crsality  principles, and
J(:(crlilittilly, scalin{:  ]aus (rely possible  in  the
I llicrO{~,r;  l\ ’ltJ’ Of sl)acc. } UI urc cxpcrirncnts  require
]t.,n~ct  drrliitiotl  cx~wril)lc]li  II IIICS than possible On the
s ‘I’S, ~’tlc Na(i(!nal  Nsca I L 11 CMncd’s Space Studies
I ~oard (SSJ3) and o the r  adtrisory  g r o u p s  h a v e
frcomlm.mclcd  that hlASA dc~’clops  a  c r y o g e n i c
( ~pabiiity On tl~c Space Station so that t}lcsc
(~pcril{l(mls  call bc coIIduclcd  lhc Ic,

“~ FA(’]L}’I’}’  )< EQ~lIRl~.Ml:N’I’S‘
In dc{ctlllinilig  the requifclllcll(s  for a space station

f,:(ility  the colnlllu)li[y  al,d NASA evaluated the
\{(cng[hs  and \Ycak IKsscs of the S1’S program,
$1! cn~,(h$ inclu(lcd  rcuw of nlajor  ha rdware  and
<:)f[walc C(IIIIpOJICIItS  by aII cx[)cricnccd  infras(ructurc
~)1 pco})lc  and f:icililics \vc,ikncsscs  were fcw flight
[Il>potiunitics  }vith  IOIIK  dc~clcy)mcnt times complicated
~I\ thC ln\’h’Clll(’Jl~ Of 10<1  1 I U I I %  NASA CW(CrS
J c~ultiog ill rcdl. udtilwy aud c o s t  growh;  cornplcx
J {Ilcrfaccs l,ct\vccn  invcs[i~;ltoj>,  indus(ry, and NASA
~~ hich [csllltcd  ill a dctcrlcll{  to potential investigators
~,,lllin~l]css  to utldcriakc  ttw lcsponsibility  for a flight
i \~lctinlct)t  and [IIC hig,h (w per cxpcrimcnt, T h e
1 {l\\ ‘1 “cnlp:ra[ orc hl icrof)i ,i\’ily  Physics  lacility
(1 ‘} ‘hfl)l’)  \\ill  bc dcsip,ncd to IIICCI  the following high
L  U1 Ic(luifcnwll[<:  Sul)i)cII I a  b r o a d  r a n g e  o f



fundanlcntal  physics and applied scicncc  expel  I IlWI ~ I $
supporl multiple cxpcrilllcllls/i  lls(nlIllcn(s  pci fl i{!,lit,
provide up to 6 months of expcrimcllt  d~ll~(if  ,11
simplify the mcchaniwns for invcsligatot  illvol\  crtic 111
provide for remo(c  operation at PI facili(ics;  ]jlf,\id~
passive vibration isolation; monitor accclctfitlt,~l  :id
radiation environments; rcducc dcvclopnmlt  (i~llc  t{ :{
years; significantly rcducc  the cost pcr CXIWI lI)wl,I:
simplify rcflight  and provide rnorc  frcqucl  It WYCM (o
space; and archive data to provide access to a v;i(l:1

research community.

3. FACI l.lTY DESCRIPTION
The LTMf’F is a lcusablc  self-contai ncd CI) op,cI 1 ic

facility designed for 6 months of cryogct~ic  Il[clitllc
opcrat  ing as an at(achcd  payload to tllc la] mII[ w
Eqxrimcnt  Module’s Exposed Facility. ‘1’hc iitc  iljt)
carries about two hundred sixty-seven liter> of lICI  I(I 1)1

and acconunodatcs  two instr-urncnt  insert\, OIL( fl(~l 1 I
either cnd of the cylindrical facili(y.  In tlK ( ill J i II{
design, each instnrmcnt  must have a dian~c!cl of 11 ,S
than 20 cm and not be longer than 50 cm Iii.])
instrument mass is lirnitcd to 50 kg, ‘1’llc f;tcilll}
provides vibration isolation, instrument col~tlo],  (l~[ii

collection, acceleration and radiation clt\’iIol~rllcllt
monitor and all interfaces with the JEMf:F’.

Tralmporf  is cffcctcd through usc of tllc Sllll(i IC

Orbiter from the Kennedy Space Center. “1 ‘hc dcM ar Is
last scrviccd  on the Pad prior to payload ba} do. r
closure and flies passively attached to the Jii]m ) IC w
Experiment Logistics Module.

Transfe r  from the Orbiter to the .ll Aft II IS
accomplished by crew Internal Vchiclc  Ac(ivi(y mil i ~,
Orbiter and Space Station Rcrnote hlfillip[llatt  ,t
Systems.

Turn-on and check-out will be performed aI II,C  I $ !i
Payload Opcralions  Cent ml Center (POCC)  altd rtluli  1,:
operations will bc conducted from individual IL. II IO:I:

POCCS located a( investigator facilities u\il~[:  “}:c,,I
Pipe” Tclcmctry and Command scrviccs ftonl the 1$. $
Pocc. Thc ISS/JliMEF scrviccs  a r c  linli(cd  l<)
m i n i m a l  tclcmctry  (24 Kbps) and conlltmlld  ((,(1 )
conm~ands/day)  processing and downlink,  ]mvct  (5(1  I
Watts), and attach/detach crew operations, 1 ‘hc ffi[ i 1 i i,,
will operate continuously for 6 months OJ Ui II 1 I t 1,,
cryogen is cxpcndcd and then wait passi\cly  k,l t 1,:
next opportunity to transport back to Earth

During the 6 months operation of OJK fli{lll,  ,1
second pair of ins(rumcnts  would have been dc\ clop~’(i,
integrated and tested with another flight (ic}~,tl i I I
preparation for the ncxl flight. Upon rclu] II to 1 ::1 III
the facility will procccd  through a brief chcckou I at) i

IIm ills!rui(lcnls  and dc\\ar f’]oni the first flight will bc
tctnovcd  and rcplacccl  wilt]  ttlc flight ready instruments
:+tld dcuar foi (IIC nc\I flt@t. T h i s  cxchangc o f
~llstrunmlts  and dcwars  ~}ill  allmv rcflight  as often as
c}’ery 20 ll~onlhs.

4. lNIJ’1,k:M FN’J’A’1’i{)N
1.’I’N41’J;  will bc llllplcl[iclltcd  by a scicncc,  Industry

and J}’]. partiwrshi]) ]VIWIC par(]lcrship  is dctincd  as
y>int p;iliicipation  tl~toup,ll  al] phases of definition,
dcvclojm~cllt  and tcs[ wit)l  contractual responsibilities
v;hich sliarc  [hc Iisks and tllc r e w a r d s . Scicncc
[jalticipal,[s  will bc dc(crlllillccl  through the NASA
kcsca TC h A]ln(>ullcenlcllt (NI{A) peer review process.
‘1’\vo  potcrltial  fli~,h( rxpcJ  inicnts  have rcccntly  been
W:lcclcd [5 ] ‘1 ‘)VO addi~ional flight definition
I Iwcst ig,at ions tire targ.c(cd  t () bc sclcctcd  from a NRA
!.olicilalioll  tcl bc lclcawl ill Novcrnbcr,  1 9 9 6 .
Sutrscqucll[  hl; As wil I bc issued at two year intervals
liw fu[ure  expci  inic])( sclcctt(~li~,  ‘1’hc Industry partner,
I lall Acmspacc  allcl  9 cclITI(Ilop,y  Corporation @ATC),
](:spwlsiblc fo] dc\clopJtIcId or the facility, was selcctcd
1 llrou~:h  a colnpct it iw 1({ hnical sclcc(ion  process
d:vclopcci  by 11’1,  fol tliis  pr(lg[atn. JPL is the NASA
( ‘cntcl of 1~.xc(,llct~cc  for Aqlclogravity  Physics and is
lrspollsiblc  fol cto’clopnwll{  c]f tllc inslrunmrts  a n d
Ilmaf,clncllt  of the otcrall  acti~i{y.

Ball ald J1’1. \vijj bc itl)o]vcd early in the process
\~l hcn t})c scicllcc  ancl the SI,acc Station interfaces arc
utldcl  dcflllitiojl  ‘1’}iis \\Ill allo\v  scicncc,  Hall and JPL
[{~ co-cny,incct  tl~c ills(r~lllmls  a n d  t h e  f a c i l i t y
~{msis[clll  }vil}l  a  F,ood illldcts[anding  o f  scicncc
I (. quilclltcllts  pl io~ to li~T(l\}iil  u dcvclopmcnt  planned to
~,:gin iri 1999.

This ~jork ~}a< carriui  oll[ by the Jet Propulsion
\ abolator,, Califc)rllia  II)sti(utc  of I’cchnology  under a
~(ll~triic[ wi[h h’AS,A,
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